Involvement of brain-derived neurotrophic factor in the regulation of hypothalamic somatostatin in vivo.
Brain-derived neurotrophic factor (BDNF) has been extensively studied in the central nervous system as a survival and differentiation factor and in plasticity processes. In vitro, BDNF has been shown to stimulate cellular differentiation and neurohormones synthesis and release. We demonstrated that BDNF is a potent and specific stimulatory agent of somatostatin (SRIH) synthesis in primary cultures of hypothalamic neurons. However, less information is available about its function on SRIH neurons in vivo. In the present study, we examined the effect of in vivo intracerebroventricular BDNF administration in adult non-anesthetized male rats. Two distinct experimental approaches were used: acute intracerebroventricular injection and long-term (14 days) continuous infusion (Alzet micro-pumps). We demonstrate that single intracerebroventricular BDNF injections (5 microg/rat) induce an early (60 and 180 min) decrease in the SRIH mRNA signal in the hypothalamic periventricular nucleus (PeVN) accompanied by a decrease of the hypothalamic SRIH content. 48 h after the acute injection, SRIH mRNA levels and peptide content strongly and significantly increased. After continuous intracerebroventricular BDNF administration (12 microg/day for 14 days), a significant increase in the SRIH hypothalamic content was observed. Nevertheless, the increase in peptide content was not correlated with a similar increase in the PeVN messenger level. These findings show the involvement of BDNF in the in vivo regulation of somatostatinergic neurons in adult rats, which clearly differs according to the BDNF administration mode.